Year 5                                                              Science                      
Forces – Block 5F – May The Forces Be With You

	Session 6: The Boat Challenge

	Science curriculum area: Forces
	i. explain that unsupported objects fall towards the Earth because of the force of gravity acting between the Earth and the falling object
ii. identify the effects of water resistance, that acts between moving surfaces

	Working Scientifically 
(UKS2 WS)
	i. planning different types of scientific enquiries to answer questions, including recognising and controlling variables where necessary

ii. taking measurements, using a range of scientific equipment, with increasing accuracy and precision, taking repeat readings when appropriate

iii. recording data and results of increasing complexity using scientific diagrams and labels, tables, scatter graphs, bar and line graphs

iv. using test results to make predictions to set up further comparative and fair tests

v. reporting and presenting findings from enquiries, including conclusions, causal relationships and explanations of and degree of trust in results, in oral and written forms such as displays and other presentations

	Teaching Objectives
	· Investigate and identify the effect of boat shape on water resistance 
· Investigate and identify the effect of salty water on water resistance
· Present findings and recommendations, based on scientific evidence, in written form

	Key Vocabulary: variables, accuracy, causal relationships, support/refute, fall, gravity, water resistance

	Resources Plasticine, half drain pipe full of water, hair dryers/hand held fans, tin foil, guidance for boat investigations, equipment for boat investigations (see guidance)
	Weblinks http://www.bbc.co.uk/education/clips/zxqd7ty -  Air and water resistance; http://www.bbc.co.uk/bitesize/quiz/q74052238 - Forces Quiz; http://www.nhm.ac.uk/our-science/collections/mineralogy-collections/meteorites-collection.html - NHM Meteorites collection.

	Whole Class: Ask chn if they sink or float when in a pool (when not swimming!). Ask chn to think about the science of being vertical in a pool and sinking; making a star shape and floating; and surface diving to the bottom of the pool to retrieve something or ‘running’ through the water, based on their forces knowledge so far. Ask chn to explain why they can both float and sink in water, even though they don’t change weight - what makes them sink (what shape they are), what makes them float (again what shape they are)? In the deep end of a pool they might be 3m above the ground. What would happen if they were 3m above the ground in air? They would hit the ground fast! Why don’t they hit the ground fast in water? Even when they try to sink? What slows them down? Give chn a lump of Plasticine in pairs and a bowl of water and try to get them to reconstruct the first two of these ‘experiences’ (i.e. can they make it sink and float?). Discuss what the chn discover (changing the shape can change the ‘experience’) then pre-weigh and attach a piece of plasticine to an elastic band lowered into a bowl of water – note that the band shortens in length. Repeat using a force meter. Explain how apparent loss of weight is due to the ‘upthrust’ of the liquid trying to support the objects. When things travel through air they experience air resistance, so what do chn think things experience when they travel through water? Water resistance!  Ask chn to suggest if a greater or smaller surface area increases the ability to float - remind them of their findings in the parachute investigation. Ask: even though the weight ‘appears’ to change, what stays the same? (The amount of ‘stuff’, i.e. the mass). Watch video on water resistance then explain that you have received an email with photo attachments from your team on the ground. They have reached 2 large waterways, one of which they will need to cross. They have found three boats tied up to choose from on each lake. They have tested the water and noted that the left lake has a high salt content, while the right lake is fresh water and has a low salt content. They want to know which waterway and which boat shape they should use to get them and the heavy meteorite across most efficiently.

	Activities: Get chn to work in mixed ability gps, supporting and challenging through questioning 1. Boat shape investigation: explain that chn need to test the different shapes of boat (see images), but encourage them to organise the experiment themselves. Give them the guidance questions and ask them to think about variables and get chn to record their observations and the time each boat took (as speed). Ask each gp to make recommendations based on their findings in the form of a text message. 2. Salty water investigation: give chn guidance questions to help them test out one of their boats in salty and non-salty water by loading it up until it sinks - which carries the greater weight? Can chn make a suggestion as to why this is the case? Use both investigations as an assessment of chn’s ‘Working Scientifically’ progress and identify next steps.

	Plenary
	Share findings and ask chn to explain the science behind their findings. Discuss the effect of the shape on speed and therefore its level of water resistance. Listen to chn’s suggestions of what is happening with the salty water and discuss the greater density of the molecules. Ask chn what else might be worth investigating? (How much weight they can carry or the shape of the hull that is under the water). Homework: repeat the salty water experiment but use warm water/cold water then fizzy water and still water. Chn can also do the BBC quiz (see link). Explore the meteorites section of the NHM website and celebrate your success at bringing another one in.

	Outcomes
	Children will
· Investigate and identify which shape of boat is best to beat the water resistance of a river, offering an explanation
· Make recommendations for the best boat shape and waterway to get the meteorite across, based on scientific evidence
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Hamilton’s Science Scheme:
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Covers all statutory National Curriculum Science content

· Arranged in blocks of six sessions for half-termly teaching

· Differentiation within each year’s objectives

· Supportive teacher information

· Assessment activities & ideas

· Comprehensive resources

· Checked by experts

· Mixed year Science planning – NEW in 2017

And best of all, it’s all FREE!
Find out more at www.hamilton-trust.org.uk/stem   
© Original resource copyright Hamilton Trust, who give permission for it to be adapted as wished by individual users.
We refer you to our warning, at the foot of the block overview, about links to other websites.

